Disassembly of MDC1 foci is controlled by ubiquitin-proteasome-dependent degradation.
The orderly recruitment, retention, and disassembly of DNA damage response proteins at sites of damaged DNA is a conserved process throughout eukaryotic evolution. The recruitment and retention of DNA repair factors in foci is mediated by a complex network of protein-protein interactions; however, the mechanisms of focus disassembly remain to be defined. Mediator of DNA damage checkpoint protein 1 (MDC1) is an early and key component of the genome surveillance network activated by DNA double-strand breaks (DSBs). Here, we investigated the disassembly of MDC1 foci. First, we show that ubiquitylation directs the MDC1 protein for proteasome-dependent degradation. Ubiquitylated MDC1 associates with chromatin before and after exposure of cells to ionizing radiation (IR). In addition, increased MDC1 ubiquitylation in the chromatin fraction is observed in response to IR, which is correlated with a reduction in total MDC1 protein levels. We demonstrate that blocking MDC1 degradation by proteasome inhibitors leads to a persistence of MDC1 foci. Consistent with this observation, chromatin immunoprecipitation experiments reveal increased MDC1 protein at site-specific DSBs. Interestingly, we show that the persistence of MDC1 foci is associated with an abrogated recruitment of the downstream factor BRCA1 in a manner that is RNF8 independent. Collectively, the evidence presented here supports a novel mechanism for the disassembly of MDC1 foci via ubiquitin-proteasome dependent degradation, which appears to be a key step for the efficient assembly of BRCA1 foci.